SUMMARY Four members of a family with scapuloperoneal syndrome were examined and investigated. The pattern of inheritance was autosomal dominant and the myopathic basis of the muscle atrophy was established by histological studies of muscle and spinal cord. The family illustrates an unusual combination of features which appear to be distinct from those of other families with myopathic scapuloperoneal syndrome and autosomal dominant inheritance. These include early age of onset and rapid progression in most cases; occurrence of early muscle contractures; and a high incidence of severe cardiomyopathy in three of the four cases. Some of these features resemble those seen in the x-linked form of the disease and the present family appeared to be a new variant of the autosomal dominant form of the scapuloperoneal syndrome.
A century after its first recognition by Brossard' in 1886, the nosology of the syndrome of genetically determined scapuloperoneal atrophy remains complex. The term "scapuloperoneal amyotrophy" was coined by Davidenkow2 who described the characteristic features of the syndrome. The age of onset was around 20 years, but in some cases as late as 45. Inheritance was autosomal dominant and muscular weakness and wasting predominantly involved the shoulder girdle and upper arm muscles and anterior tibials and peronei. Progression of weakness was slow and sensory disturbances were seldom absent. Davidenkow2 however, reported no autopsy studies and could not establish whether the syndrome constituted a separate entity or was simply a variant of peroneal muscular atrophy. Over the last two decades several families with muscular atrophy in scapuloperoneal distribution have been described with muscle histology and EMG studies. The spectrum observed in the families differs in several respects: age of onset, rate of progression, pattern of transmission, pattern of muscular atrophy (neurogenic or myogenic) and the presence or absence of sensory changes. It appears therefore that the term scapuloperoneal syndrome has been applied to a hetero-genous group of neurogenic and myogenic disorders with different modes of inheritance and different clinical courses. The nosological problem has been further complicated by the occasional discordance between EMG and biopsy data reported in some families3 4 and evidence of both neurogenic and myogenic changes in the same patient.5 A working classification of the syndrome, which has been proposed4 is detailed in table 1 in a slightly modified We report here a family with scapuloperoneal syndrome which illustrates a combination of features not previously described, distinct from the types Scapuloperonteal syn?drome with cardiomyopathy already mentioned in the classification (table 1) . In this family, the propositus (case 1) and both he, siblings and father were affected, all of whom were examined and investigated. Figure 1 shows (February, 1981) , she seemed to be happy that her walking has improved and she could walk 200 yards (180 m) without help. However, she had great difficulty in climbing stairs. There was moderate weakness of scapular and shoulder gircle muscles with striking wasting in the biceps and triceps. Distal forearm and hand muscles still remained relatively spared. The anterior tibials and gastrocnemii were very thin with moderate weakness and there was wasting of proximal pelvic girdle muscles especially the glutei and quadriceps. Total tendon areflexia and the flexion deformities persisted. There was no facial weakness. She had no cardiac problem. Case 4 SD (11 7), born in 1929, was the seventh of ten brothers and sisters none of whom was known to have any neuromuscular symptoms. His father was an orphan who died of pulmonary tuberculosis but "always wore surgical boots and had an awkward gait". There has been no history of any similar illness in his mother's family. All three of his children were affected (fig 1) . He was first seen in 1976 (age 47 yr) on account of a right frozen shoulder but was otherwise asymptomatic. Later, he admitted to difficulty in running since the age of 45 years. Examination showed wasting and mild weakness of scapular muscles, biceps and triceps with normal distal arm musculature. Quadriceps and hamstrings were thin and the anterior and posterior tibial muscles were markedly wasted in a symmetrical fashion. There were no contractures but he had total tendon areflexia. There was no evidence of cardiac failure. Serum CPK was 112 units/l (normal 0-50). Electromyography of deltoid, anterior tibial and quadriceps showed a reduced interference pattern with mean duration of potentials from 8-10 ms and amplitude 1-6 mV. Frequent short duration and polyphasic potentials were seen, especially in the quadriceps. The heart shadow was enlarged on the chest radiograph and ECG showed complete heart block with a ventricular rate of 36/min (fig 3) . Echocardiography (Dr Dyet) showed slight thickening of the interventricular septum and some anterior movement of the mitral valve in ventricular systole (fig 4) . The appearance suggested a hypertrophic cardiomyopathy without obstruction. Left ventricular function was reduced with an ejection fraction of 45 % and a cardiac output of only 1-2 1/min. Over the last few years, there has been slight deterioration in his muscle power. He has become short of breath on walking half a mile but has had no syncopal attack or angina. He had to retire early but he remains independent and has not required cardiac pacing yet. 
Discussion

GENETICS
In the present family, the father and all his three children have been affected. Possibly, the children's grandfather was also affected and none of the other nine brothers and sisters of case 4 are known to be affected, and there is no history of any neuromuscular problem in the maternal side. There is no consanguinity. It appears therefore that the inheritance is autosomal dominant. It is very unlikely to be autosomal recessive and certainly not x-linked recessive as two of the children affected are girls, none of whom had any features of Turner's syndrome. Furthermore, if the inheritance had been x-linked recessive, both the affected children's mother (wife of case 4) and their grandmother would have to be asymptomatic carriers, which is extremely unlikely, and none of the children were i149
found to be abnormal when tested formally for deutan colour blindness. For an x-linked dominant inheritance, transmission from an affected father to an affected son is not possible. With autosomal recessive inheritance, case 4 would have to be homozygous and his wife a heterozygote to have affected all the children: this is extremely unlikely in absence of a consanguinous marriage. The penetration of the gene concerned is obviously variable as only one member in the second generation is known to be affected. The expression of the phenotype is also variable, the neuromuscular problem in the children being much more severe and with earlier age of onset than in the father. Such features are well recognised with autosomal dominant transmission.24
CLINICAL ASPECTS There appears to be a significant difference in the clinical picture and in the course of the disease seen here, from those described in other families of scapuloperoneal dystrophy (myogenic) with autosomal dominant inheritance. For example, in some of the cases described by Thomas et a19 the onset was over the age of 40 yr and the course relatively benign. This is in sharp contrast to the three affected children in the present family, all of whom became severely incapacitated in their teens. However the disease in the father (case 4) resembles the adult onset type9 to a great extent. Muscle contractures are characteristically absent in the adult onset type and the significant wasting of the humeral muscles compared to the scapular muscles seen in the three children, is not mentioned in relation to the cases described as autosomal dominant scapuloperoneal myopathy. Difference in the incidence and severity of cardiomyopathy will be discussed later.
Perhaps of greater interest is the striking resemblance the disease in the three children in the present family has to the cases described by Thomas et al'7 as x-linked scapuloperoneal dystrophy. The inheritance in the present family, however, is obviously not x-linked recessive, as discussed earlier. The similarities include early age of onset, pattern of muscular weakness (affection of upper arm muscles often more severe than those of scapular muscles), elbow contracture, restriction of neck flexion and total tendon areflexia. The incidence and severity of cardiac involvement are also similar. A comparable family has been described by Rotthauwe et al '6 but again with x-linked inheritance.
Emery and Dreifuss25 described a family of muscular dystrophy with x-linked recessive inheritance but with much slower progression than the classical Duchenne form, which shared many of the features seen in the present family and in the cases described by Thomas et with scapulopelvic distribution and muscle contracture. The cardiac disorder was also thoroughly analysed by Waters et al26 in two families with an x-linked humeroperoneal syndrome. Emery and Dreifuss25 described one case with nodal rhythm, one with atrial fibrillation and another who had "no evidence of atrial activity". Waters et al26 described 37 males in two families with an x-linked scapuloperoneal syndrome, the neurological features of whom closely resemble our patients and those described by Thomas et all7 and Rowland et al. '9 Muscle histology was equivocal and there is no mention of any changes in the intramuscular nerve fibres. However, the cardiac features were analysed in detail in several patients. Fifteen patients died early, presumably from cardiac cause. Of 15 other patients examined, all showed electrocardiographic abnormalities that ranged from abnormal P-waves to permanent atrial paralysis, and from first degree AV block to complete heart block. Cardiac catheterisation was carried out in five patients, none of whom showed any gross derangement of ventricular function and none of the 15 patients had any clinical evidence of cardiac failure. This is in contrast to our series, where all the three patients with cardiac involvement had either clinical or echocardiographic (or both) evidence of ventricular dysfunction.
In conclusion, the present family illustrates a form of autosomal dominant myopathic scapuloperoneal syndrome with the unusual combination of early age of onset and severe disability by the age of 20 yr in most cases, occurrence of muscle contractures and presence of severe cardiac disease in the majority of the cases. It differs in these aspects from other patients with a similar syndrome with autosomal dominant inheritance, but interestingly resembles the families described with the x-linked form of the disease. 
